In this paper we discuss the rationale of applying a "sequential" targeted therapy with a specific application in clinical practice, given our understanding of cancer heterogenous and dynamic biology. We explore the advantages of "single inhibition" to combinational therapies and dual inhibition on key pathways, as well as a multi-step approach to use "oncological addiction" and "oncogenic shock" as a suicide plan for cancer. We specifically explain how the downstream targets can be used to "create" feedback loops in an advantage for creating actionable targets in upstream signaling molecules. We apply this hypothesis in the clinical setting, with superior outcomes shown in a series of case studies. We conclude that "sequential and dual inhibition" can be considered a meaningful approach to checkmate the tumor, with minimum chance of tumor resistance. We recommend further clinical studies to generate further hypotheses based on each actionable target.
Background
It is well described in the literature that oncogenic driver events decisively influence the viability and clinical behavior of a given tumor [1] . Some of the driver mutations are found to be targets for therapy, whereas others play crucial roles in resistance to therapy. The challenge is that tumor cells have a very sophisticated mechanism of survival, by switching their driving pathways and sig-naling transduction pathways in a dynamic fashion. This understanding has prompted efforts aimed at treating tumor cells with multiple drugs to inhibit as many targets as possible, simultaneously [2] . The majority of combinational therapies have been designed around the understanding of this phenomenon; however, clinical advantages of combinational therapies have been limited, and many of the trials have shown minimum or no clinical benefit of such approach.
Tumor cells mainly grow when there is over expression, augmentation, or activation of mutations present in two key pathways: PI3k/mTOR, and EGFR/KRAS pathways. Unfortunately, as much as we realize that the inhibition of the upstream molecules is necessary for blockade of the growth, we do not yet have effective therapies that target KRAS/NF-1 or PI3k. The targeted therapies primarily treat and target downstream molecules, leaving the feedback loops intact, which creates further resistance. We also know that most drugs that target PI3k or KRAS are extremely toxic or ineffective [3] [4].
A few well-studied targeted therapies are drugs that block EGFR, HER-2, and BRAF. Only a minority of tumor cells in certain types of tumors harbor an effective target for EGFR blocking agents, such as small frame deletions in EGFR exon 19 or exon 21 L858R mutation. Therefore, if the EGFR target is not over expressed, the inhibition is ineffective. For the small group of patients with actionable EGFR targets, tumor resistance becomes a challenge [5] [6] . Secondary mutations in the EGFR target are seen in 50% of cases (such as exon 20 T790M). Activation of KRAS, PI3k and c-Met (HGF) may also occur, making these tumors resistant after a period of time [7] . As far as the HER-2 target, only 30% of tumors clinically respond to the drug trastuzumab, due to alternative pathways, and tumors harboring ERBB2 overexpression develop resistance quickly [8] . The same is true for the BRAF target. In the case of colorectal cancer with mutated BRAF, the inhibition may not be clinically beneficial, due to the activation of KRAS, c-Kit or ALK expression (as escape pathways) [9] . ALK can stimulate BRAF, and vice versa.
To overcome such failures, scientists have suggested using a multi-tyrosine kinase inhibitor as a multi-targeted approach. One example would be the use of selumetinib or ragorafenib, which target both angiogenesis as well as different key pathway targets, or combinational therapy [10] . Although it was apparent that inhibition of EGFR and BRAF has synergistic effects in vitro and in vivo in subset of BRAF mutated colon CA, the clinical advantage was not convincing [11] . Results of such therapies have been clinically disappointing in the majority of cases. This approach has also used dual inhibition unsuccessfully, such as combining trametinib with everolimus in melanoma or other solid tumors or combining everolimus with erlotonib in pancreatic cancer [12] . Unfortunately, the results have been discouraging, as well as causing a great amount of toxicity with this combinational approach. The current research is still on-going on approval of dual pathway blockers, such as inhibitors of Akt and HER 3 [13] [14] .
Our understanding of the cancer network of cross talks has become increasingly complicated. The problem arises specially when this cross talk is dynamic, The evolutionary trajectory of spontaneous human tumors explains the dynamic process for driver designation of a tumor. To our knowledge, it has never been suggested or explored to treat tumor biology and its heterogenous character as a moving target, with an adaptive strategy that could adjust to tumor response or resistance. Our knowledge of modern sequencing of tumor DNA enables us to look at the point mutations (as well as the copy numbers, and chromosomal alterations) and has prompted us to further explore a "roadmap"
to create a plan of attack based on the tumor's driver status, and the sequential strategy of inhibition, which we discuss here in detail.
In this approach, instead of using combination therapy which has been claimed to improve patient outcomes, by definition, we create an oncological addiction. By inhibiting single downstream targets, we keep the doors open for escape pathways.
"Oncogenic addiction", a term first described a decade ago by Weinstenand further proved as a meaningful therapeutic strategy for the first time, in CML (BCR-ABL), proposes a single dominant oncogene for growth and survival [15] .
Despite the presence of heterogeneity (diverse array of genetic lesions), the inhibition of such driver, could translate to halt the neoplastic phenomenon, as long as the mechanisms of resistance are explored and effectively treated. In our model, the PI3k and IGF-1 pathway were identified and treated as parallel transduction pathways to overcome resistance. Further, we reduce the genomic instability of a tumor by epigenetic modification of gate keeper and caretaker oncosuppresors, therefore inhibiting the tumor's tendency to switch its driver.
In our model of treatment, the initial stage of the therapy would consist of treating a target that is effectively inhibited, thus creating "maximum" feedback loops. In this initial stage we see benefit from a biologic phenomenon described as "Genetic Streamlining" to induce addiction. By doing so, we create "genomic degeneration", which is mutational burden of non-adaptive (passive) alterations.
In this situation, the tumor is suffering from replication stress. The selective pressure caused by the drugs creates the addiction, which we take advantage in the second stage. The second stage of the therapy initiates after feedback loops are completely activated, and the tumor selectively starts to use the streamline.
This stage inhibits the driver, a process which by reversing oncogenic shock reverses the disengagement of proapoptotic safeguards.
Methods and Materials
The network of cross talk in RAS/RAF/Mek/Erk/MAPK was targeted by selective inhibition at lowest downstream transduction, as shown in Image 1.
In Image 2, the cross talk of alternative pathways is simply illustrated through Pi3k pathway. This alternative pathway would be used, and would be sequentially be targeted, after its activation. In the first stage, we choose Erk/ MAPK/HDAC and cMyc targets, and we se- She continues to be in remission and seen for maintenance therapies.
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Conclusion
Our knowledge on oncogenic addiction gaining full validity has paradigmatically shown immediate translational relevance. We here conclude that a dynamic and adaptive approach to target the most dependent pathways in tumor is essential to a successful strategy. Further, to maximize the effectiveness of such inhibition, "creation" of dependency in tumor cells is achieved by an iatrogenic oncological addiction through downstream molecules inhibition. This to our knowledge is revolutionary as it "induces" feedback loops to "prepare" tumor for second phase inhibition. Our preliminary findings confirm that such sequential approach is viable and superior to the historical clinical outcome specially compared with combinational targeted approach in variety of tumor types and deserves further attention and applications in clinical trials.
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